With an ageing population and a decline in cardiac mortality rates, the number of patients with cardiac disease is increasing, which in turn poses a major challenge for secondary prevention. For this end, appropriate, sensitive, and validated instruments to assess health complaints and quality of life are required. The objectives of the current study were: (1) to cross-validate the Health Complaints Scale (HCS) in a Danish sample of patients with a first myocardial infarction (MI); and (2) to investigate whether perceived health, as measured by the HCS is related to cardiac disease severity. The HCS was originally developed in Belgian patients with coronary artery disease. One-hundred-and-twelve consecutive patients with a first myocardial infarction were assessed by means of a questionnaire four to six weeks post infarction. Clinical measures were sampled from medical records. The factor structure of the HCS and the internal consistency of the Somatic Complaints (a ϭ 0.91) and Cognitive Complaints subscales (a ϭ 0.94) were confirmed. The construct validity of the scale was confirmed against measures of psychopathology and personality. Patients scored significantly higher on the HCS Somatic and Cognitive scales as compared with self-reports of depression and anxiety (p Ͻ 0.0001). Health complaints were unrelated to severity of cardiac disease and rather reflected subjective perception of quality of life. These findings show that the HCS is a valid instrument that is equally applicable in Danish cardiac patients to monitor perceived health as a major component of quality of life. 
Introduction
Health complaints have been associated with impaired quality of life (QOL) (Pocock, Henderson, Seed, Treasure, & Hampton, 1996) and mortality in patients with coronary artery disease (Shekelle, Vernon, & Ostfeld, 1991) . Somatic health complaints are often considered to directly reflect the severity of underlying cardiac disorder, but symptoms like fatigue have been found to be unrelated to disease severity (Kop, Appels, Mendes de Leon & Bär, 1996) .
In order to identify cardiac patients with health complaints, who may be at risk of recurrent cardiac events, sensitive measures are required. Although standard measures of psychopathology may be useful to identify high-risk patients, cardiac health complaints constitute disease specific aspects that are not reflected in these measures. Moreover, standard measures may be less sensitive to assess outcome following cardiac rehabilitation, whereas measures developed in and tailored specifically to cardiac patients may be more sensitive to detect such a change (Denollet, 1993) .
The objectives of the present study were: (1) To cross-validate the Health Complaints Scale (HCS) in a Danish sample of consecutive patients with a first myocardial infarction (MI). (2) To examine whether health complaints and perceived health as measured by the HCS reflect the severity of underlying cardiac disease.
Methods

Sample
Consecutive patients with a first MI were recruited from August 1999 to January 2001 from Aarhus University Hospital, and Horsens Hospital, Denmark. Patients were assessed four to six weeks post-MI. A diagnosis of MI was based on increased levels of troponin T (Ͼ0.10 µg/l) and ECG changes, according to the most recent guidelines (Joint European Society of Cardiology/American College of Cardiology Committee, 2000). Ethical approval was obtained from the ethical committees in Aarhus and Vejle Municipalities, and the study was conducted in accordance with the Helsinki Declaration. Exclusion criteria were: Other life-threatening diseases, cognitive impairments, history of psychiatric disorders, and inability to understand and read Danish. Of 164 patients screened for inclusion in the study, 3 were excluded and 12 were not approached due to personnel error. Of the remaining 149 patients, 37 (25%) refused to participate. Thus, analyses are based on 112 patients (30% female; mean age ϭ 60 ± 9.7 years; 87% married). Responders were compared with non-responders, but no statistically significant differences were found on gender, age, left ventricular ejection fraction (LVEF), angina pectoris, and treatment with beta-blockers.
Measures
Clinical variables, i.e. LVEF (a measure of cardiac disease severity), angina pectoris, and treatment with beta-blockers were obtained from medical records.
The HCS is a 24-item questionnaire designed to reflect 5 core symptom clusters pertinent to cardiac patients (Denollet, 1994) . The somatic subscale (12 items) represents 'cardiopulmonary', 'fatigue' and 'sleep' problems, and the cognitive subscale (12 item) represents 'health worry' (anxious concern about health) and 'illness disruption' (the extent to which the illness interferes with one's life). The scale has five answer categories from 0 (not at all) to 4 (extremely), yielding a score range of 0-48 for the subscales and 0-96 for the total scale. A higher score reflects more impaired health. The HCS measures symptoms that are related to but distinct from psychopathology. It is sensitive to detect change following rehabilitation (Denollet, 1994) , and has been used as a measure of QOL (Denollet, Vaes, & Brutsaert, 2000) .
Measures of psychopathology and personality were included to examine the construct validity of the HCS. Anxiety and depression were assessed by the Trauma Symptom Checklist (TSC) (Briere & Runtz, 1989) . Neuroticism and extroversion were assessed by the short version of the Eysenck Personality Questionnaire (Sanderman, Arrindell, Ranchor, Eysenck, & Eysenck, 1995) . Negative affectivity (the tendency to experience negative emotions) and social inhibition (the tendency to inhibit the expression of emotions) were assessed by the Type D Scale-16 (Denollet, 1998) . The psychometric properties of all scales have proven satisfactory.
Statistical analyses
Principal components analysis (varimax rotation; scree plot criteria) was used to examine the internal-structural validity of the Danish HCS, and Cronbach's alpha was calculated to determine the internal consistency of the subscales. Pearson's correlations and second-order factor analysis of scale scores were used to examine the construct validity of the HCS. Paired t-tests were used to examine differences in mean scores between the HCS scales and the depression and anxiety scales of the TSC. Since both instruments have a different range of scores, scores with a range of 0-100 were extrapolated in the following manner: HCS ϭ scale scores / 48 × 100; TSC ϭ scale score / 27 × 100. Finally: ANOVA with a post-hoc Bonferroni test was used to investigate differences on somatic and cognitive complaints, and perceived health, in relation to three levels of cardiac disease severity. All analyses were performed using SPSS 9.0. for Windows.
Results
Prior to investigating the separate validity of the somatic and cognitive complaints subscales, we subjected all 24 items of the HCS to a factor analysis. We were able to confirm that the scale measures the five symptom clusters of 'cardiopulmonary problems', 'fatigue', 'sleep problems', 'health worry', and 'illness disruption' (results not shown).
Six items on the somatic complaints subscale were marked positively (score Ͼ 0) by the patients in at least 50% of the cases (Table 1 ). The mean frequency of a positive score on the subscale was 53%. The three-factor structure ('cardiopulmonary problems', 'fatigue', and 'sleep problems') of the subscale was confirmed. The internal consistency measured as Cronbach's alpha was 0.91. Ten items on the cognitive complaints subscale were marked positively (scoreϾ0) by the patients in at least 50% of the cases ( Table 2 ). The mean frequency of a positive score on the subscale was 61%. The two-factor structure ('health worry' and 'illness disruption') of the subscale was confirmed, although compared with the results of Denollet (1994) , items 9 and 10 loaded on the 'health worry' cluster rather than on 'illness disruption'. The internal consistency of the subscale measured as Cronbach's alpha was 0.94. Significant positive correlations were found between the subscales of the HCS, anxiety, depression, neuroticism, and negative affectivity, respectively (Table 3 , correlation matrix). The maximum shared variance was found between the HCS subscales and the anxiety and depression subscales of the TSC. The overlap between the HCS subscales and neuroticism/negative affectivity was less than between the HCS and the TSC subscales. Neither extroversion nor social inhibition was significantly correlated with somatic and cognitive complaints. A second-order factor analysis further corroborated that the HCS subscales are related to measures of psychopathology, but distinct from the personality traits neuroticism/negative affectivity and extroversion/social inhibition (Table 3 , factor analysis).
As presented in Fig. 1 , paired t-tests showed that patients scored significantly higher on somatic complaints compared with depression (mean difference (SD) ϭ 9.9 (14.0); t(107) ϭ 7.36, p Ͻ 0.0001) and anxiety (mean difference (SD) ϭ 16.8(16.2); t(100) ϭ 10.40, p Ͻ 0.0001). Patients also scored significantly higher on cognitive complaints compared with depression (mean difference (SD) ϭ 15.1(20.0), t(107) ϭ 7.83, p Ͻ 0.0001) and anxiety (mean difference (SD) ϭ 21.8(21.3); t ϭ 10.30, p Ͻ 0.0001). There was no significant difference on somatic (p ϭ 0.661) and cognitive complaints (p ϭ 0.304) according to disease severity as measured by LVEF. 
Discussion
These findings confirm the validity of a Danish version of the HCS in post-MI patients. We were able to replicate the internal-structural validity of the HCS, the internal consistency of the somatic and cognitive subscales, and its construct validity against measures of psychopathology and personality. Although there was some overlap with the latter measures, the shared variance was less than 50%. Overall, these results corroborate that the Danish HCS measures symptoms that are related to but distinct from psychopathology, as proposed by Denollet (1994) .
It is noteworthy that patients scored significantly higher on the somatic and cognitive subscales than on measures of psychopathology, and that these differences were substantial. Patients perceived scale items as highly relevant to their situation with mean endorsements of 53% and 61% on the somatic and cognitive subscales, respectively. These endorsements are similar to those found by Denollet (1994) . Hence, the addition of measurements of health complaints to standard distress measures may provide a more accurate picture of the overall well-being of cardiac patients. The results also imply that the effects of intervention may be more easily detected when using health complaints as the outcome measure. Standard distress scales do not necessarily cover issues pertinent to cardiac patients, which results in low scores at baseline and a floor effect that may impede sensitive outcome assessment (Denollet, 1993) . The HCS has been demonstrated to be sensitive to detect change following cardiac rehabilitation (Denollet, 1994) . Table 3 Construct validity of the subscales of the Health Complaints Scale We found no relationship between cardiac disease severity and health complaints. This suggests that somatic and cognitive symptoms are not likely to be a product of underlying cardiac pathology. Health complaints like fatigue and exhaustion have also been found to be unrelated to the severity of cardiac disease (Kop, Appels, Mendes de Leon & Bär, 1996) , and to be less influenced by cardiac intervention than might be expected (Pedersen & Middel, 2001) . In addition, given the relationship between health complaints and increased risk of morbidity and mortality (Denollet, et al., 2000; Domburg van, Pedersen, Van den Brand & Erdman, 2001) , clinicians have a useful and valid instrument with which to identify patients at risk of recurrent events and impaired QOL. Thus, self-reported health measures could play a pivotal role in secondary prevention.
The results of this study should be interpreted with caution due to the inclusion of only one measure of disease severity. Personality factors, such as neuroticism, may also have influenced the reporting of health complaints, which has been indicated in other studies (Shekelle, Vernon & Ostfeld, 1991) . Nevertheless, neuroticism accounted for a maximum of 20% of the variance in health symptoms in the current study. The sample size was also relatively small, but claims of the appropriate ratio of subjects to variables to use in factor analysis has varied considerably from 10:1 to 2:1 and it has been suggested that this ratio is less important than the ratio of subjects to factors (Arrindell & Ende van der, 1985) .
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